Shale gas, which is extracted from wells, typically exhibits a high initial peak in production rates with a successive rapid decline followed by low production rates. However, liquid accumulation is common in shale wells and detrimental on the production rates. The optimization problem is formulated using a simultaneous implementation of the reservoir model and the optimization problem with binary variables, to model on/off valves and an imposed minimal production rate, to prevent liquid loading. A reformulation of the nonlinear well model is applied to transform the problem from a mixed integer nonlinear program to a mixed integer linear program. For short term production planning, a set of optimal production settings are solved for multiple wells with global constraints on the production rate and on the switching capacity. The reformulation to a mixed integer linear program is shown to be effective on the formulated optimization problems and allows the assessment of the error bounds of the solution.
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www.ijsrp.org Shale gas wells share many of the same production characteristics, of which the rapid decline of productivity is the most dominating. This is supported by the report [World Energy Outlook, 2009 ] from the [International Energy Agency -IEA (WEO, 2009 The truth about Fracking)], which provides a detailed study of its potential, the last decade's production history and current production level of shale gas.
The production profiles were observed to be remarkably similar, both for horizontal and vertical wells. To elaborate, the wells exhibited an early peak in the production before a rapid decline in the rate.
For horizontal Barnett wells, the decline in production rate is reported to be averagely 39% during the first year and 50% from the first to the third year. Vertical wells appears to have a slightly slower decline in rate.
The monthly rates are reported to decline as much as 57% over the first 12 months.
The averagely initial monthly production rate for Barnett shale horizontal wells, which is in the report from IEA, showed to be approximately 0.9 million m3. Based on this value, the maximum daily flow rate qmax for the base case is set to 30000 m3/d. The wellhead pressure is set to a constant value of 10 bar, [Chris 2011. The truth about Fracking].
Reservoir characteristics of Shale gas
[Medeiros et al 2007] says: "the physical process of the gas flows in shale gas reservoirs complicatedly". Simplifications and approximations are necessary to describe the flow in the complex network of fractures, and comprehensive numerical simulations are normally required to describe these flow patterns.
According to [Carlson and Mercer 1991] , analytical models of the gas flow in fractured reservoirs are normally obtained by dualporosity and mathematical models. These models have been extended to describe the gas production in tight gas and shale gas reservoirs.
[Carlson and Mercer 1991] also says: "the shale was generally too tight for the gas to flow directly from the storage in the rock to the well".
While in conventional gas, reservoirs containing large amounts of gas flow directly from the storage pores to the well. These quantities, only last in the scale for minutes in shale gas reservoirs. [Schettler et al. 1989 ] says: "the gas in shales mainly consists of methane".
Due to the tightness of the shale, the gas will only travel a very short distance in the rock over a given, reasonable time span.
[Schettler et al 1989], also describes this flow through the rock itself predominately, as "a result of molecular diffusion".
The majority of the gas flowing in shales, arises from the molecules traveling the short distances from the storage in the tight rock to adjacent segments of fractures in the rock itself. The rock in this context describes a piece of tight shale rock. ISSN 2250-3153 http://dx.doi.org/10.29322/IJSRP.9.01.2019.p8543
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The gas then flows from these small segments of fractures to larger networks of fractures in the shale. The key characteristic of shale gas reservoirs are their low permeability.
Permeability is a measure of a materials' ability to transmit fluids, in this context, the shales ability to transmit the gas. For shale gas reservoirs, the effective permeability may often be between the ranges of 10−3 mD and 10−6 mD. [Cipolla, 2009] , emphasizes the difficulties and challenges of recovering gas from shales, compared to conventional viscous reservoirs. Many factors impact the gas production from shale gas reservoirs, where the most prominent is the number and the structural complexity of fracture network.
The effective conductivity of fractures and the actual permeability of the shale rock are also crucial for the productivity.
Further assumptions of reservoir models
The flow is single phase.
The geometry of the reservoir is cylindrical.
The entire thickness of the reservoir is perforated by a well in the center of the cylindrical reservoir model. www.ijsrp.org
The matrix pore structure of shale gas and tight gas reservoirs play an important role in hydrocarbon storage and transport, which is too difficult to characterize accurately because of a predominant portion of nano-pores associated with clays and organic matter. Characterization of nano-pore structure, has great importance for the percolation mechanism and reservoir evaluation study of shale gas. There are two different gas reservoirs, they are: conventional and unconventional gas reservoirs. For conventional reservoirs, the Mercury Intrusion Technique is commonly used for pore structure analysis.
Meanwhile, unconventional gas reservoirs, with a much higher pressure, could be required for mercury to be injected into the nano-pores, and the High-Pressure Mercury Intrusion Technique is adopted mainly for the analysis of macro-pores (＞50 nm), avoiding distortion of pore structures under high pressure.
Pore size distribution, in contrast to conventional reservoirs, gas shales have very low porosity and low permeability, shale matrix possesses ruleless pore structure and a wide pore size distribution with a significant pore volume in the nano-pore range.
Many petrophysical properties of the unconventional tight gas formations are significantly different from those of conventional reservoirs. Such formations in particular have nano-scale pores and channels, a unique pore structure, the unusual wet-ability, transport, and storage properties. These differences produce the fluid flow mechanisms which are different from those in conventional gas plays, especially when the size of the pore throats differs from the size of the saturating fluid molecules by only slightly more than one order of magnitude. Despite the practical importance of this topic, very little is known about it. 
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The location of one or more fractures along the length of the borehole is strictly controlled by various methods that create or seal holes in the side of the well-bore.
Hydraulic fracturing is performed in cased well-bores and the zones to be fractured are accessed by perforating the casing at those locations. 
Principals of Shale gas fractures
There are different principals of shale gas fractures that must be followed, not just for the economy of the country but also to prevent a negative impact on the environment.
Principals are meant to be acknowledge before exploring shale gas in an area of hydraulic fracture procedures.
Not acknowledging the principals of shale gas fractures and production may result in lives being put in danger, a negative environmental impact and other non-environmentally and economically profitable impacts. Therefore, it is extremely important to know all the major principles before beginning the exploration of a certain area for shale gas extraction. www.ijsrp.org 3. Ensure that the integrity of the well is up to best practice standards; 4. Check the quality of the local water, air, soil before operations start, in order to monitor any changes and deal with emerging risks; 5. Control air emissions, including greenhouse gas emissions, by capturing the gases; 6. Inform the public about chemicals used in individual wells; 7. Ensure that operators apply best practices throughout the project.
Equipment used in Shale Gas Extraction and Production
The machine mostly used to perform deep drilling is called a Drilling rig. It is able to create holes in the earth as well as in the sub-surface.
Drilling rigs are massive structures used to drill water wells, oil wells or natural gas extraction wells and are also small enough to be moved manually by one person and are called augers.
These Drilling rigs can sample sub-surface mineral deposits, test rock, soil and groundwater physical properties and can also be used to install sub-surface fabrications, such as underground utilities, instrumentation, tunnels or wells.
Drilling rigs can be mobile equipment mounted on trucks, tracks or trailers, or more permanent land or marine-based structures.
The term "rig" therefore, generally refers to the complex of equipment that is used to penetrate the surface of the earth's crust.
Using these drilling rigs, can easily reach the depth hole needed by the operator and its convenient to be used as it can also be moved manually.
There are many types and designs of drilling rigs with many drilling rigs capable of switching or combining different drilling technologies as needed.
Opportunities and Challenges

OPPORTUNITIES CHALLENGES
• Strong market demand • The lack of top-level design;
• The resources potential is big and can adopt the resources;
• Exploration and development model to guide the need to be strengthened;
• All aspects of high attention, social capital investment enthusiasm is very high;
• Geological foundation work is weak
• Shale gas exploration rights market has been liberalized;
• The core technology behind;
• Foreign technology can be used for reference, there are technical accumulation in the countries;
• Support the early development of preferential policies; ISSN 2250-3153 http://dx.doi.org/10.29322/IJSRP.9.01.2019.p8543
• Equipment localization and low labor costs;
• Infrastructure construction is lagging behind;
• Technology and engineering services market is huge;
• Environmental protection pressure
• More investment opportunities and financial markets. 
Conclusion
This research concludes that, shale gas exploration through hydraulic fractures is a great technological innovation that results in abundance of oil and natural gas.
It shows the development of the study of hydraulic fractures for shale gas production applied to shale gas wells. As the time passes, more countries are starting to extract and produce shale gas through hydraulic fractures. It is a risky exploration because during the extraction process, chemical substances are introduced into the drilling pipes to break the rocks underground, therefore once the production begins, the chemical substances must be removed out from underground so that the gas may flow out the rocks. By the time the substances are being removed, it passes through the potable water and, somehow, the chemical substances might contaminate the drinking water.
The shale gas resources are becoming an important energy source for meeting rising energy demand within the near future. The development of horizontal drilling and hydraulic fracturing is crucial for the economic production of shale gas reservoirs. It must be performed with caution and with a multidisciplinary approach.
Hydraulic fractures for shale gas production are an extraordinary field of study with many different ways and methods to extract and produce shale gas. The results obtained indicates that the entire process of developing a well, typically takes between two to three months: a few weeks to prepare the sides, four to six weeks to drill the well and then between one to three months for ISSN 2250-3153 http://dx.doi.org/10.29322/IJSRP.9.01.2019.p8543
www.ijsrp.org completion activities which includes one to seven days of stimulation. These two to three months of investment may result in a well that will produce oil, or natural gas for 20 to 40 years or more.
